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ANTIARTERIOSCLEROTIC AGENT f 



PROCIISS 



PREPARATION THEREOF AND THE DSE THEREOF 

The present invention relates 
thiophene-2-carboxylic acid, which will 
named MR-2058, of formula 



O-CO-CH 




FOR 



THE 



:o 3-acetoxy- 
lereinafter be 



(I) 



COOH 



and to the pharmaceutical^ acceptable sa 
The invention also relates to a procje 



preparation of compound MR-2058, to pharmaceutical 



e thereof in 



compositions containing them and to the us 4 
the preparation of medicaments useful in |he treatment 
of arteriosclerosis. 

The compound of the invention is characterized by 
the presence of a carboxy group; therefore 
invention also relates to all the possible 
acid with non toxic, pharmaceutically 



organic and inorganic bases. Examples of said salts are 



the sodium, potassium, calcium, iron, zin 
well as those with diethylethanolamine, 
piperidine, triethylamine. 

The migration and proliferation of 
muscle cells (SMC) of the arterial wall arle the basic 
events in pathogenesis of the main cardiovascular 
diseases, such as hypertension, atherosc 
tho,# ooocicratea atherosclerosis syndromes often 
occurring after coronary by-pass and angioplrsty 



Its thereof, 
ss for the 



the present 
salts of the 
acceptable 



3 salts; as 
morpholinc , 

the smooth 
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has 



Therefore, substances which can interfere in said 
processes are highly requested. 

Now, it has been found that M&-2058 
surprising activity inhibiting proliferation of SMC of 
the arterial wall, and it also has otfaur interesting 
physiological properties. 
Antiarteriosclerotic effects 

MR-2058 proved to have a marked ability to inhibit 
the proliferation of SMC from rat aorta, 
carried out according to the procedure 
Bernini et al. (Pharm. Res. 1, 27-35, 1990] 
Anti-platelet aggregation activity 

In the tests according to Garvin 



I 



in the test 
described by 



(Pharmacol. Res. Comm. Vol. 15, No. 1, l!>83), MR-2058 
was found to have an anti -platelet aggregation activity 
comparable to that of acetylsalicylic acid 
Antithrombotic activity 

The experimental model described by 
coll. (Tromb. Res. 9, 67-80; 1976} was use<[ 
in evaluating the percent protection against death 
induced by arachidonic acid in the rat. 

In the group of animals treated with 
high percentage of thrombosis inhibition was evidenced 
which percentage being greatly significant compared to 
the control*, and higher than that of the control 
drugs . 

The process for the preparation 



et 



al 



Kohler and 
consisting 



MR-2058, a 



according to the 
below. 



invention, is shown in 



c|f MR-2058, 
the scheme 
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^COOCH 2 CH 3 

C + COOCH 2 CH 3 

CH ^CH 2 
HS 



HC- 
II 

HC 



COOCH 2 CH 3 
^CH 2 -CpOCH 2 CH 3 



(II) 



HCCOOCH 2 CH 3 

HC^ sy CH 2- COOCH 2 CH 3 

(IV) 



CUD 




CV) 



-OH 

A 





. / 



cvd 



CIV) 



COOCH^CH 3 
CV) 

OH 



COOH 



CVI) 
pCOOK 



"COOH 
(I) 



Ethyl propiolate (II) is condensed with ethyl 
thioglycolate (III) ln an equimblar ratio. The 
resulting compound (IV) is cyclized t D ethyl 3- 
hydroxythiophene-2-carboxylate (V); the subsequent 
hydrolysis of the ester and the acetyla :ion of the 
hydroxy group at the 3-position give MR-205C (I). 

The reaction of (II) and (III) is carr Led out in a 
medium consisting of an aqueous-organic 
phase, comprising an organic solvent mixed 
in various ratios? solvents such as methane*, ethanol, 
acetone, dioxane can be used, a 1/1 ( v /v> e1:hanol-water 
mixture being preferred. This reaction is promoted by 
the presence of an acid-binding agent such as 



homogeneous 
with water 
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Compound (III) 
forms ; however 
nhe subsequent 



presence of 
for example 
, such as 



trime thylamine , triethylamine , pyridine . 
is present in the two isomeric ci6-trans 
the isomeric mixture i6 directly used in 
step. 

Cyclization of (IV) occurs via the cjarbanion, and 
it is carried out with conventional methods in which 
such an intermediate is formed , i.e. in th|e 
a strong base, such as an alkali alkoxide 
sodium methoxide, in anhydrous solvent 
benzene, toluene, xylene. 

The preparation of (V) is an alternative method to 
the one described in literature (Berichte 87, 841; 
1954), which consists in preparing (V) directly from 
ethyl propiolate and thioglycolate in bonzene, with 
sodium ethoxide, with a 30% yield. On the contrary, the 
isolation of (IV) and its subsequent cycl 
(V) in a 61% total yield. 

Hydrolysis of (V) to (VI) is carried out at 
temperature from 50 to 60«C; a higher temperature 
causes pitch to form, whereas at lower temperatures the 



reaction does not proceed. In literature ( 
841; 1954) the hydrolysis carried out at 



(VI) in a 35% yield. Product (VI) is unst ible and it 
undergoes darkening and decomposition with time, even 
if it is shielded from air and light. Therefore, it 
must be reacted as soon as prepared. 

The following example further illustrates the 
invention. 



Lzation gave 



Berichte 87, 
100 *C gives 



3-Acetoxythiopheoe-2-carboxylic r cld 



1) Ethyl 3-(2-ethoxycarbonylethyl)thio-2-pr»penoate 



10 



15 



20 



25 



30 



hours. Solvent 
f any, with 



To a mixture of 11.2 ml (0.1 nole) of ethyl 
thioglycolate, 100 ml of EtOH/H 2 o (1/1 
drops of triethylamine, 10.4 ml (0.1 Lole) of ethyl 
propiolate are added dropwisfe. The mixture is left 
under 6tirring at room temperature for 3 
is evaporated off, stripping water, 
toluene. (IV) Is obtained as a slightly yellow liquid. 

NMR analysis evidences the presence of the two 
cis/trans isomers in a 77/23 ratio. Ttie product is 
directly used for the subsequent step. 
Yield: 22 g (quantitative) 
NMR (CDC1 3 ) : in agreement 
TLC (Ph CH 3 /AcOEt « 9/1) z unitary Rf 
Ethyl 3-hydroxythiophene-2-carboxylat|e 
7 g (0.13 mole) of sodium methoxide 
in 80 ml of anhydrous toluene. 22 g (0.1 
dissolved in 10 ml of anhydrous toluene 
therein, under strong stirring. 

The reaction mixture is left to reac| for 1 hour, 
after which a red solution is obtained, 
cooled and adjusted to pH 2 with ct>nc 
acid. The mixture is stirred for 10 min. 
phases are separated. The aqueous phase 
20 ml of toluene. Solvent is evaporated o 



2) 



0.3 

are suspended 
mole) of (IV) 
are dropped 



t^hich is ice^ 
hydrochloric 
then the two 
i washed with 
r : the organic 



phase* to yield 21.3 g of a dark orange li<^id which is 
distilled under reduced pressure, recovering the 
fraction boiling at a temperature of 115-1 10 # C (p - 20 
mm Hg). (VI) Is obtained in the form of a 
liquid. 

Yield: 11.54 g (67*) (Lit. bp - 109»C/j[6 mm Hg) 
NMR (CDC1 3 ) : i n agreement 



light yellow 
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TLG ( AcOEt - 9/1): unitary Rf - 0.6 

3) 3-Hydroxythiophene-2-carboxylic acid 
11.54 g (0.0671 mole) of (V) are dropped into 85 

ml of 4N aqueous NaOH. When the addition is over, the 
reaction mixture is heated on bath at 60 "C for 7 hours 
(brown solution). The mixture is ice-cooled and 
acidified to pH 2 with cone. HC1: a solid, precipitates 
which is filtered and dried in the air, to obtain (VI) 
as a light pink solid. 
Yield; 5 g (52%) 

M.p.: 112-114°C dec. (lit. 108 # C) 
TLC (toluene/dioxane/AcOH - 45/10/2): [unitary 
Rf - 0.25 

NMR (CDC1 3 + DMSO) and I.R. (nujol): i* agreement 

4) 3-Acetoxythiophene-2-carboxylic acid 

A mixture of 4.62 g (0.0321 mole) of <VT) and 7 ml 
of acetic anhydride is kept under stirring at room 
temperature for 6 hours. The resulting brown solution 
is washed with water and extracted with »thyl ether. 
The organic phase is dried and evaporated. The 



g of silica 
eluent. The 
. dil6opropyl 
solid. 



resulting residue is chromatographed on 150 
gel using n-hexane /ethyl ether - 1/1 as 
obtained pink solid is crystallized from 
ether. (X) Is obtained as a nearly colorless 
Yields 3.3 g (55%; 

TLC (n-hexane /ethyl ether - 1/1): Rf - {).l unitary 
( toluene /dioxane/AcOH - 45/10/2): Rf - 
impurity at a higher Rf 

I.R. (nujol): 1650 cm" 1 (0 c - 0 -COOH) 
( v> c « 0 -0-CO-CH 3 ) 

Elementary analysis for C^H^O^S 



0.3, slight 



1760 cm 



-1 



woyii/iyniz 



IS 



20 



2S 
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% calc. C 45.16 H 3.23 
% found c 45.23 H 3.28 
NMR (CDC1 3 ) 2.3 S" s 3H (-OCOCH3), 6.9 



O d 1H (CH_= 



CH-S), 7.6 6 d 1H (CH - C^S), 7.7 6 bijoad sign. 1H 
(-C00H). 
Hote 

Product (4) and its precursojr 
substantially the same Rf with many 



differ in the iodine adsorption ((3) adsorption being 



10 higher). Therefore, in order to follow 



progress (step 4) by TLC, even though tte products do 



(3) 
eluents. 



have 
They 



the reaction 



iodine as the 



adsorb UV light, it is necessary to use 
developer after the plate has been elated twice in 
n-hexane-ethyl ether - l/i. 

Salification of the carboxy group of (I) can be 
carried out with conventional techniques. The 
corresponding sodium, potassium, ethanolamine salts 
were prepared. 

The present invention also |relates to 
pharmaceutical compositions containing compound MR-2058 
as the active ingredient, alone or in admixture with 
conventional carriers and excipients. acccrding to the 
techniques described, for example, in "Remington's 
Pharmaceutical Sciences Handbook" Mack. Pub. Co., N.Y. 
O.S.A. 

Examples of pharmaceutical compositions are soft 
and hard gelatin capsules, tablets, optionally in 
gastro-resistant or slow-release forme 
solutions end suspensions for the oral an 



administrations , 
forms, 



suppositories , 



powders , 
3 parenteral 



6ustained-reiease 
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The pharmaceutical carriers can be etcipients for 
solid forms, such as lactose, talc, PVP granulating 
agents, such as magnesium stearate; suspending agents, 
such as methyl cellulose; and/or surfactants, such as 
polyoxyethylene stearate; preservatives, such as 
hydroxybenzoates; flavoring- and sweetening agents. 

" The compositions of the invention ate formulated 



preferably in unitary dosage forms, 
therapeutically effective amount of MR-2058 
The daily dosage will depend on the 
the disease to treat, as well as on tie patient's 
conditions. 



containing a 
severity of 
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CLAIMS 

1. 3-Acetoxythiophene-2-carboxylic acid 

,0-CO-CH* 



of formula 



(I) 



COOH 

and the pharmaceutical^ acceptable salts thereof. 

2. A process for the preparation of the compound of 

claim 1 characterized in that: 

a) ethyl propiolate (II) is condense I with ethyl 
thioglycplate (III); 

b) the resulting intermediate (IV) is eye Lized to ethyl 
3-hydroxythiophene-2-carboxylate (V); 

c) (V) is subsequently hydrolyzed and acetyl at ed at the 
3 -hydroxy group, according to the following scheme: 



COOCH 2 CH 3 
C * COOCH^CH, 

III I 



'2^3 



CH 
(115 



HS 



HC-COOCH 
II 



(XXI) 



.OH 



I2CH3 

COOCH 2 CH 3 
CXV) 



HC-COOCH 2 CH, 
II 

HC^ CH2" COOCH 2C H 3 
CIV> 



COOCH 2 CH 3 




CX>OCH 2 CH 3 



X>OH 



CV) 

y OH 



\ /^COOH 



CVI) 



CVI) 
OCtOCH, 



COOH 
CI) 
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3. a process according to claim 2 characterized in 
that ethyl propiolate and ethyl thioglycolate are 
reacted in a 1/1 <v/v) ethanol-water mixture in the 
presence of trie thy lamine and the obtaine3 compound is 
recovered from the reaction mixture , 
cyclized .to ethyl 3-hydroxythiophene-2-ca|rboxylate via 
carbanion using sodium methoxide in anhydrcus toluene. 

4. Pharmaceutical compositions containing 
compounds of claim 1 as the active 



the 
ingredient, 



optionally in admixture with 
acceptable carriers and excipients. 

5. The use of the compounds of 
therapeutical agents. 

6. The use of the compounds of clain 
preparation of a medicament for the 
arteriosclerosis . 



pha rmaceut i ca 1 ly 



;laim 



as 



1 for the 
treatment of 
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